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,Q WRGD\¶V FRPSHWLWLYH ZRUOG RQH RI WKH PRVW LPSRUWDQW GULYHUV IRU VXVWDLQDELOLW\ DQG JURZWK RI D EXVLQHVV LV UHWHQWLRQ RI
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VDWLVIDFWLRQ RQ SXUFKDVH DQG FRQVXPSWLRQ 3URSRVHGZRUNPDLQO\ IRFXVHV RQ SUHGLFWLRQ RI IHZ LWHPV WKDW FXVWRPHU LV LQ DOO
SUREDELOLW\ PRUH OLNHO\ WR SXUFKDVH LQ IXWXUH WKDQ RWKHU LWHPV EDVHG RQ GDWD DQDO\VLV GRQH XVLQJ VHTXHQWLDO SDWWHUQ PLQLQJ
WHFKQLTXH 3URSRVHGZRUN DGGLWLRQDOO\ IRFXVHV RQ UHFRPPHQGDWLRQV WR EHPDGH IRU LWHPV RI SXUFKDVH LQ QHDU DQG ORQJ WHUP
IXWXUHEDVHGRQLQFRUSRUDWLRQRIGapFRQVWUDLQWLQFRQYHQWLRQDO)3JURZWKEDVHG3UHIL[6SDQDOJRULWKP&RPELQDWLRQRILength
Gap DQG Item FRQVWUDLQWV KHOS WR UHFRPPHQG QH[W KLJKO\ SUREDEOH LWHPV IRU SXUFKDVH EDVHG RQ LQFUHDVLQJ VXSSRUW DQG
FRQILGHQFH YDOXHV 6LPXODWLRQ DQG H[SHULPHQWDO VWXG\ GRQH RQ VL[ ,%0 JHQHUDWHG V\QWKHWLF GDWDVHW ZKLFK WKURZ OLJKW RQ
FXVWRPHUV¶EX\LQJSDWWHUQV LQ WHUPVRISXUFKDVHV WKDWKDSSHQHGUHJXODUO\RUKDSSHQHG MXVWRQFH$YHUDJHSXUFKDVH
KDSSHQV RQO\ RQFH ZKLFK GRHVQ¶W OHDG WR SUREDELOLW\ RI FXVWRPHU PDNLQJ QH[W SXUFKDVH ,%0 JHQHUDWHG V\QWKHWLF GDWDVHW
3URSRVHGV\VWHPIRFXVHVRQQH[WSXUFKDVHLWHPSUHGLFWLRQEDVHGRQVXSSRUWFRQILGHQFHDQGJDSFRQVWUDLQW'HFLVLRQPDNHUFDQ
DQDO\]HWKHUHDVRQVRIFXUUHQWVLWXDWLRQDQGDFFRUGLQJO\PDNHYLWDOUHFRPPHQGDWLRQVLQWHUPVRIQH[WSURGXFWVWREHRIIHUHGWR
FXVWRPHUIRUSXUFKDVHWKHUHE\LQFUHDVLQJWKHSUREDELOLW\RIVDOHVDFWXDOO\KDSSHQLQJ
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIVFLHQWLILFFRPPLWWHHRI,QWHUQDWLRQDO&RQIHUHQFHRQ$GYDQFHG&RPSXWLQJ7HFKQRORJLHVDQG
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,QWURGXFWLRQDQG5HODWHGZRUN
:LWK UDSLGJURZWKRI HFRPPHUFHEXVLQHVVHVPDUNHWLQJGHFLVLRQPDNHUVQHHG UHOLDEOH UHFRPPHQGHU V\VWHPV
IRU DQDO\]LQJFXVWRPHU¶V VKRSSLQJEHKDYLRU DQG UHFRPPHQGLQJQH[WLWHPV WKDW XVHUV DUHPRVWSUREDEO\ OLNHO\ WR
SXUFKDVH JRLQJ IRUZDUG>@ 5HFRPPHQGHU V\VWHPV FDQ EH FODVVLILHG LQWR WZR FDWHJRULHV L content-based 
filtering:,WDQDO\]HVWKHDVVRFLDWLRQEHWZHHQFXVWRPHUV¶SURILOHVDQGWKHGHVFULSWLRQRIWKHLUFKRLFHV,WUHFRPPHQGV
LWHPVVLPLODUWRWKRVHWKDWWKHFXVWRPHUOLNHGLQWKHSDVW>@LLCollaborative filtering method:,WGHSHQGVRQSDVW
WUDQVDFWLRQV RU UDWLQJV 5HFRPPHQGDWLRQV FDQ EH PDGH E\ IROORZLQJ WZR W\SHV L PHPRU\EDVHG >@DQG LL
PRGHOEDVHG>@3DUDPHVZDUDQHWDOSURSRVHGDSUHFHGHQFHPLQLQJPRGHOWKDWHVWLPDWHVWKHSUREDELOLW\RIIXWXUH
EX\LQJEDVHGRQSDVWEX\LQJEHKDYLRURIFXVWRPHU>@
$VVRFLDWLRQUXOHPLQLQJLVXVHGWRILQGWKHLWHPVZKLFKZHUHSXUFKDVHGWRJHWKHUPDMRULW\RIWLPHVLQWKHSDVWEXW
LW IDLOV WR UHFRPPHQG QH[W LWHPV WR EH SXUFKDVHG LQ WKH IXWXUH >@ 7KH UHFRPPHQGDWLRQPHWKRGZRUNV RQ
VHTXHQWLDOSDWWHUQPLQLQJ630WHFKQLTXHVZRUNHGSXUHO\RQsupport FRXQWRISDWWHUQV630FDQEHFODVVLILHGDV
IROORZV L $SULRUL EDVHG *63 >@ LL)3*URZWK EDVHG )UHHVSDQ >@ 3UHIL[ 6SDQ>@ 1XPHURXV HPSLULFDO
VWXGLHV KDYH GHPRQVWUDWHG WKDW 630 EDVHG QH[WLWHPV UHFRPPHQGDWLRQ LV HIIHFWLYH LQ PDQ\ GLIIHUHQW GRPDLQV
>@&XUUHQW630PHWKRGVWUHDWDOOVHTXHQFHVLQWKH6'%DVHTXDOO\LPSRUWDQW%XWLQUHDOZRUOGDOOWKHLWHPV
DUHQRWHTXDOO\LPSRUWDQWZKLFKLVKLJKOLJKWHGLQZHLJKWHGVHTXHQWLDOSDWWHUQPLQLQJ:630>
@:HLJKWOHDUQLQJDQGVHTXHQWLDOSDWWHUQPLQLQJEDVHGQH[WLWHPVUHFRPPHQGDWLRQLVSURSRVHGE\<DSHWDO>@
$ VLJQLILFDQW VKRUWFRPLQJ RI 630 DQG:HLJKWHG 630 LV WKDW DOO FXUUHQWPHWKRGV GR QRW SHUIRUPuser-specific 
VHTXHQWLDOSDWWHUQPLQLQJ&RQVWUDLQWEDVHG630IRFXVHVRQRQO\WKRVHSDWWHUQVZKLFKDUHRIXVHUV¶LQWHUHVW>@
3URSRVHGV\VWHPVHFWLRQ,,,GLVFXVHVRQnext item recommendation system ZRUNHGRQ&RQVWUDLQWEDVHG630
6HTXHQWLDOPLQLQJ LV DSSOLHG WR SUHGLFW FXVWRPHUV¶ XVXDO EX\LQJ EHKDYLRUZKLFKZLOO KHOS WR XQGHUVWDQG FXUUHQW
VFHQDULR RI SXUFKDVH &RQYHQWLRQDO UHFRPPHQGHU V\VWHP UHFRPPHQGV IHZ LWHPV IRU QH[W SXUFKDVH EDVHG RQ
VXSSRUW DQG FRQILGHQFHYDOXHVRISDVW WUDQVDFWLRQV&RQYHQWLRQDO V\VWHPDUH IDLO WR UHFRPPHQG LWHPVEDVHGRQ
SXUFKDVHWLPHGXUDWLRQHJSHRSOHXVXDOO\EX\JROGSHQGHQWDIWHUEX\LQJJROGFKDLQZLWKLQSHULRGRIPRQWKV%XW
SHRSOHPD\DOVREX\HDUULQJDORQJZLWKSHQGHQWDIWHUPRQWKVEHFDXVHRIPRUHIXQGV5HFRPPHQGHUV\VWHP
VKRXOGEHVPDUWHQRXJKWRUHFRPPHQGQH[WLWHPVEDVHGRQSXUFKDVHGXUDWLRQ6HFWLRQ,9GLVFXVHVRQLQFOXVLRQRI
Gap FRQVWUDLQWV LQ FRQYHQWLRQDO 3UHIL[6SDQZKLFK WKURZV OLJKW RQ ORQJ WHUP DQG VKRUW WHUP UHFRPPHQGDWLRQ RI
SXUFKDVHE\ODUJHDQGVPDOOJDSYDOXHVUHVSHFWLYHO\3URSRVHGIUDPHZRUNUHFRPPHQGVGLIIHUHQWVHWRILWHPVEDVHG
RQ WLPHGXUDWLRQIRUHDUOLHUSXUFKDVHG LWHP,QFOXVLRQRIItemDQGLength IRFXVHGRQGHWDLOHGEX\LQJEHKDYLRURI
FXVWRPHUV ZKLFK ZRXOG SURYLGH VFRSH WR EXVLQHVV PDNHU IRU LQYHVWLJDWLQJ WKH UHDVRQV ZK\ FXVWRPHUV DUH QRW
DWWUDFWHGIRUQH[WSXUFKDVH6XFKDQDO\VLVZLOOKHOSWRUHWDLQFXVWRPHUE\SURYLGLQJWKHPPRUHDWWUDFWLYHRSWLRQVIRU
QH[WSXUFKDVHDFFRUGLQJWRWKHLUQHHG
6\VWHPIUDPHZRUN
2.1. System frame work  of  Next Item Recommendation  
7KH0RGHOLVGLYLGHGLQWRWKUHHPDLQWDVNVZKLFKDUHGHVFULEHGEHORZ

A. Initial task  
6HTXHQWLDO IUHTXHQW SDWWHUQV DUH PLQHG EDVHG RQ VXSSRUW YDOXHV )3JURZWK EDVHG 3UHIL[6SDQ LV XVHG DV EDVH
DOJRULWKP>@6HTXHQFHGDWDEDVHLVVFDQQHGRQO\RQFH,QIUHTXHQWLWHPVDUHHOLPLQDWHGEDVHGRQVXSSRUWWKUHVKROG
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)LJ6\VWHP)ORZRI1H[WLWHP5HFRPPHQGDWLRQ
YDOXH /HQJWK  IUHTXHQW SDWWHUQV DUH XVHG IRU JHQHUDWLRQ RI SURMHFWHG GDWDEDVH FRQWDLQLQJ VXIIL[HV RI WKH GDWD
VHTXHQFHV IURP WKHRULJLQDO GDWDEDVH JURXSHGE\SUHIL[HV)UHTXHQW VHTXHQFHV DUH JHQHUDWHG DW WKH HQGRI LQLWLDO WDVN
ZKLFKLVEDVHGRQ)UHTXHQW&RQVWUDLQW)

B.        Intermediate task
)UHTXHQW 6HTXHQWLDO SDWWHUQV JHQHUDWHG DW WKH HQG RI LQLWLDO WDVN DUH DUUDQJHG DFFRUGLQJ WR WKHLU VXSSRUW DQG
FRQILGHQFHYDOXHDQGDUHNQRZQDVKLJKVXSSRUWSDWWHUQVDQGKLJKFRQILGHQFHSDWWHUQVUHVSHFWLYHO\
 
(a) High Support Patterns 
6XSSRUW7KH6XSSRUWRIDQLWHPVHWH[SUHVVHVKRZRIWHQWKHLWHPVHWDSSHDUVLQDVLQJOHWUDQVDFWLRQLQWKHGDWDEDVH
LHWKHVXSSRUWRIDQLWHPLVWKHSHUFHQWDJHRIWUDQVDFWLRQLQZKLFKWKDWLWHPVRFFXUV
 ൌ ሺ ת ሻ ൌ ሺଡ଼תଢ଼ሻ
୒

Range:>@
,I, WKHQ0RVW,QWHUHVWLQJ
6'%

5HFRPPHQGHGLWHPV
6FDQ'%RQFH
(OLPLQDWHOHVVIUHTXHQWLWHP
(support constraint)
/HQJWKIUHTXHQW3DWWHUQ
'LYLGHVHWRI6'%LQWRVXEVHW
&RQVWUXFWSVHXGRSURMHFWHG6'%
)UHTXHQW6XEVHTXHQFH
$SSHQGVHTXHQFHWRIUHTXHQWVXEVHTXHQW
,QLWLDO
7DVN
6HTXHQWLDO3DWWHUQV
+LJKVXSSRUW3DWWHUQV+LJKFRQILGHQFH3DWWHUQV3DWWHUQVVDWLVILHG*DS
FRQVWUDLQW
1H[WLWHPUHFRPPHQGDWLRQ
,QWHUPHGLDWH7DVN
7DUJHW7DVN

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,I, WKHQ/HDVW,QWHUHVWLQJ
7KHSDWWHUQVZLOOEHLQFUHDVLQJO\RUGHUDFFRUGLQJWKHLUVXSSRUWYDOXHV

(b)High Confidence Patterns 
&RQILGHQFH&RQILGHQFHRUVWUHQJWKIRUDQDVVRFLDWLRQUXOHLVWKHUDWLRRIWKHQXPEHURIWUDQVDFWLRQWKDWFRQWDLQERWK
DQWHFHGHQWDQGFRQVHTXHQWWRWKHQXPEHURIWUDQVDFWLRQWKDWFRQWDLQRQO\DQWHFHGHQW
 ൌ ሺȀሻ ൌ ୔ሺଡ଼תଢ଼ሻ
୔ሺଡ଼ሻ

Range:>@
,I, WKHQ0RVW,QWHUHVWLQJ
,I, WKHQ/HDVW,QWHUHVWLQJ
7KHSDWWHUQVZLOOEHLQFUHDVLQJO\RUGHUDFFRUGLQJWKHLU&RQILGHQFHYDOXHV

(c)Patterns satisfied Gap Constraint 

*DSFRQVWUDLQW>@VHTXHQWLDOSDWWHUQVLQWKHVHTXHQFHGDWDEDVHPXVWKDYHWKHSURSHUW\VXFKWKDWWKHWLPHVWDPS
GLIIHUHQFH EHWZHHQ HYHU\ WZR DGMDFHQW WUDQVDFWLRQVPXVW EH ORQJHU RU VKRUWHU WKDQ D JLYHQ JDS )RUPDOO\ D JDS
FRQVWUDLQWLVLQWKHIRUPRI
&JDSŁ*DSĮș¨W
ZKHUHș  ^, `DQG¨t LVDJLYHQLQWHJHU$VHTXHQFHĮ VDWLVILHVWKHFRQVWUDLQWLIDQGRQO\LI
_^ȕ 6'%_ LāāāLOHQĮOHQȕVWĮ>@َȕ>L@Į>OHQĮ@َȕ>LOHQĮ@DQGIRUDOOMOHQĮȕ>LM@
WLPHȕ>LM@WLPHș¨W`_PLQBVXS
,Q WLPH VWDPSHG EDVHG 6'%*DS FRQVWUDLQWV DUH XVHG WR HOLPLQDWH WKH QH[W LWHPZKLFK KDYH QRW VDWLVILHG*DS
FRQVWUDLQW *DS LV UHSUHVHQWHG E\ *DS PLQBJDSPD[BJDS ZKHUH PLQBJDS DQG PD[BJDS LV UHSUHVHQWHG DV
WLPHVWDPSYDOXHV
*DSPLQBJDSPL[BJDS _PLQJDS±PD[JDS_VDWLVILHGE\&JDS

+HUHPLQBJDSLVFRQVLGHUHGDVSXUFKDVHWLPHVWDPSRILWHPDQGPD[BJDSLVFRQVLGHUHGDVFXUUHQWWLPHVWDPSRUWKH
WLPHVWDPSZKHQFXVWRPHUZRXOGOLNHWRPRYHIRUQH[WSXUFKDVH

C. Target task 
,WHPVDUHUHFRPPHQGHGRQEDVHVRIUDQNLQJJLYHQE\+LJK6XSSRUWSDWWHUQVDQG+LJK&RQILGHQFHSDWWHUQVZKLFK
VDWLVILHV*DSFRQVWUDLQW7RS±NUHFRPPHQGDWLRQVDUHJLYHQE\V\VWHPIRUQH[WLWHPSXUFKDVH
2.2. Contributions of proposed work 
 3URSRVHGPRGHOGLVFRYHU WKHuser-specific IUHTXHQWVHTXHQWLDOSDWWHUQVIURPSDVWXVHUV¶VHTXHQFHVDQGLW
XVHVWKHPLQHGSDWWHUQVWRSUHGLFWWKHQH[WIHZLWHPV
 6\VWHPSURSRVHVUHFRPPHQGDWLRQDOJRULWKPVWKDWH[SORLWWKHPLQHGSUHFHGHQFHLQIRUPDWLRQWRUHFRPPHQG
WKHWRSNFKRLFHVEDVHGRQsupport, confidenceDQGGap constraint

 7DEOH3DUDPHWHUVWRXQGHUVWDQGSXUFKDVH

 6XSSRUW
)UHTXHQF\
*DS ,WHP /HQJWK FRQILGHQFH
%X\LQJVFHQDULR Ŷ  Ŷ Ŷ 
1H[WUHFRPPHQGDWLRQ Ŷ Ŷ   Ŷ

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(YDOXDWLRQRIH[SHULPHQWVDQGVLPXODWLRQZRUN
3.1. Experimental environment 
3URSRVHGV\VWHPKDVEHHQZRUNHGLQ-DYDHQYLURQPHQWDQGWHVWHGXVLQJDQ,QWHO&RUH'XR3URFHVVRUZLWK*%PDLQ
PHPRU\XQGHU:LQGRZV;3RSHUDWLQJV\VWHPExperimental studies on six synthetic datasets have been 
performed. Datasets are described in table 2 and 3, which are generated by IBM generator*. 








3.2. Performance and Evaluation Test 
Four tests have been performed to understand current buying scenario. According to current 
buying habit of customer, next items to purchase are recommended, which has been described in 
table 4. 
7DEOH3DUDPHWHUVHWWLQJIRUGLIIHUHQWWHVWV
 
7HVW 0DLQ7DVN 6XE7DVN 'DWDVHW 6XSSRUW &RQILGHQFH *DS ,WHP /HQJWK
, 
3HUIRUPDQFH
HYDOXDWLRQRI630
DOJRULWKPV
0HPRU\
FRQVXPSWLRQ
6<1'6
6<1'6
6<1'6



 1$ 1$ 1$
6HTXHQFH
JHQHUDWLRQ
5XQWLPH
,, 



1H[WLWHP
UHFRPPHQGDWLRQ
1H[WLWHP
UHFRPPHQGDWLR
QEDVHGRQ
VXSSRUW
&RQILGHQFH
&671
ZLWKRXW
WLPHVWDPS
  1$  
,,, 1H[WLWHP
UHFRPPHQGDWLR
QEDVHGRQ
VXSSRUW
&RQILGHQFH
*DS
&671
ZLWKWLPHVWDPS
  PLQBJDS
PD[BJDS 

 
,9 


&XUUHQWEX\LQJ
VFHQDULR
3XUFKDVH
KDSSHQRQFH
&671
&671

    
3XUFKDVH
KDSSHQWZLFH
&671
&671

    
3XUFKDVH
KDSSHQWKULFH
&671
&671

    

,QWHVW,VLPXODWLRQVWXG\LVSHUIRUPHGZKLFKHPSLULFDOO\FRPSDUHVWKHSURSRVHGDQGWUDGLWLRQDOVHTXHQWLDOSDWWHUQ
PLQLQJPHWKRGV630$OJRULWKPV$SULRULEDVHG*6363$'(63$0DQG)3*URZWKEDVHG3UHIL[6SDQ6\QWKHWLF
'DWDVHWVDUHJHQHUDWHGE\WKH630)7RRO)ROORZLQJUHIHUWDEOHGHVFULEHVV\QWKHWLFGDWDVHW




7DEOH3DUDPHWHU'HVFULSWLRQRIV\QWKHWLFGDWDVHW

3DUDPHWHU 'HVFULSWLRQ
_&_ 1XPEHURI&XVWRPHUV¶V
_6_ $YHUDJHQXPEHURIWUDQVDFWLRQVSHU
VHTXHQFH
_7_ $YHUDJHQXPEHURILWHPVSHUWUDQVDFWLRQ
_1_ 1XPEHURIGLVWLQFWLWHPV¶V
 
7DEOH3DUDPHWHUVHWWLQJRIV\QWKHWLFGDWDJHQHUDWLRQ

'DWDVHW _&_ _6_ _7_ _1_
&671    
&671    
&671    
&671    
&671    
&671    
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7DEOH3DUDPHWHURI6\QWKHWLF'DWDVHW
1DPH 1XPEHURI
GLVWLQFW
LWHPV
$YHUDJHQXPEHU
RILWHPVHWVSHU
VHTXHQFH
$YHUDJHQXPEHU
RIGLVWLQFWLWHP
SHUVHTXHQFH
$YHUDJHQXPEHURI
RFFXUUHQFHVLQD
VHTXHQFHIRUHDFKLWHP
DSSHDULQJLQDVHTXHQFH
$YHUDJH
QXPEHURILWHPV
SHULWHPVHW
6<1'6     
6<1'6     
6<1'6     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


)LJXUH  GHVFULEHV SHUIRUPDQFH RI YDULRXV 630$OJRULWKPV RQ DERYHPHQWLRQHG V\QWKHWLF GDWDVHWV UHI WDEOH 
ZUWH[HFXWLRQWLPHJHQHUDWLRQRIIUHTXHQWVHTXHQFHVDQGPHPRU\FRQVXPSWLRQIRUYDULRXVVXSSRUWUDQJHV/HVV
PHPRU\LVFRQVXPHGE\3UHIL[6SDQDVFRPSDUHGWRRWKHU630WHFKQLTXHVEHFDXVHDFRPSDFWSVHXGRGDWDEDVHLV
JHQHUDWHG([HFXWLRQ WLPH LV DOVR OHVV FRPSDUHG WR$SULRUL EDVHG630DOJRULWKP/HVVQXPEHURI VHTXHQFHV DUH
JHQHUDWHGE\3UHIL[6SDQEHFDXVHLWHOLPLQDWHVLQIUHTXHQWVHTXHQFHVDWHDUO\VWDJH
 7HVW,,DKDVEHHQSHUIRUPHGIRUUHFRPPHQGDWLRQRIQH[WSXUFKDVHRQV\QWKHWLFGDWDVHW&671
VXSSRUW YDOXH ZLWKRXW WLPHVWDPS1H[W UHFRPPHQGDWLRQ LV EDVHG RQ LWV KLJKHVW FRQILGHQFH RU KLJKHVW IRU
LWHP )LJXUHVKRZVJHQHUDWLRQRIVHTXHQFHVIRULWHPDORQJZLWKLWVFRQILGHQFHDQG
VXSSRUWYDOXH2XWRIILYHLWHPVKDYLQJKLJKHVWVXSSRUWYDOXHLVUHFRPPHQGHGIRUQH[WSXUFKDVH,WHP
ZRXOGEHUHFRPPHQGHGLQFDVHRIMRLQWSXUFKDVH



)LJXUHD([HFXWLRQWLPHYV630DOJRULWKPE0HPRU\FRQVXPSWLRQYV630DOJRULWKPF6HTXHQFHJHQHUDWLRQYV630
6<1B'6
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7HVW ,, E SHUIRUPHG RQ GDWDVHW &671 ZKHUH VXSSRUW  DQG FRQILGHQFH  )LJXUH 
VKRZVVHTXHQFHVZLWKWKHLUWLPHVWDPSHGYDOXHDORQJZLWKVXSSRUWDQGFRQILGHQFH
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)LJ,WHPUHFRPPHQGDWLRQIRUVXSSRUWDQGFRQILGHQFH
)LJVFUHHQVKRWIUHTXHQWSDWWHUQVRIWLPHVWDPSHGEDVHG6'%&671
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
7KHUHLVFHUWDLQLWHPZKLFKSHRSOHSUHIHUDFFRUGLQJWRWLPHVSDQ([SHRSOHZKRKDYHSXUFKDVHKLJKYDOXHGLWHP
FDQQRWJRIRUQH[WKLJKYDOXHGLWHPLQQHDUIXWXUH&RQVLGHUDWLRQRIJDSFRQVWUDLQWGXUDWLRQEHWZHHQSUHYLRXVDQG
QH[WSXUFKDVHLVWDNHQFDUHRIWKLVUHDOOLIHUHDOLW\3URSRVHGV\VWHPLVDEOHWRIRFXVHGQH[WSXUFKDVHEDVHGRQWLPH
GXUDWLRQZLWKLQFRUSRUDWLRQRIJDSFRQVWUDLQW

)LJ6HTXHQFHZLWKWLPHVWDPSZUW&RQILGHQFH&671

6XSSRUW RI LWHP  LV  QH[W UHFRPPHQGDWLRQV DUH   RU 1H[W UHFRPPHQGDWLRQ GHSHQGV
XSRQ QRW RQO\ KLJKHVW VXSSRUW DQG FRQILGHQFH YDOXHV EXW DOVR RQ WLPH VWDPS YDOXH (gap value). 6XSSRVH *DS
FRQVWUDLQW LVGap (min_gap,max_gap)= __  7DEOH  DQG WDEOH  VKRZV DOO SUREDEOH VHTXHQFH RI QH[W
UHFRPPHQGDWLRQVEDVHGRQVXSSRUWDQGFRQILGHQFHLQ LQFUHDVLQJRUGHUDQG*DSFRQVWUDLQW7KHVH WZR LWHPVDUH
UHFRPPHQGHGIRUQH[WSXUFKDVHLW!ÆW!SULRULW\LLW!ÆW!SULRULW\

7DEOH3UREDEOHUHFRPPHQGDWLRQZUW*DS6XSSRUWDQG&RQILGHQFH




7DEOH5HFRPPHQGDWLRQUDQNLQJEDVHGRQ*DS6XSSRUWDQG&RQILGHQFH

7HVW ,,, VKRZVEX\LQJSDWWHUQVRIFXVWRPHUZKRDUHPRYLQJIRUVHFRQG WLPHSXUFKDVHRU IRU WKLUG WLPHSXUFKDVH
([SHULPHQWKDVEHHQSHUIRUPHGRQV\QWKHWLFGDWDVHW&671DQG&671
([SHULPHQWVKRZVDOPRVWKDOIRIWKHSHRSOHDQGLQ&671DQG&671UHVDUHGRLQJ
6U1R 3UREDEOHUHFRPPHQGDWLRQ *DS 6XSSRUW &RQILGHQFH
 W!ÆW! __ 2VDWLVILHG  
 W!ÆW! __ 2VDWLVILHG  
 W!ÆW! __ 2QRWVDWLVILHG  
6U
1R
3UREDEOHUHFRPPHQGDWLRQ *DS%RROHDQRU

6XSSRUW
UDQN
&RQILGHQFH
UDQN
6XSSRUW
&RQILGHQFH
UDQN
*DS6XSSRUW
&RQILGHQFHUDQN
 W!ÆW! VDWLVILHG    
 W!ÆW! VDWLVILHG    
 W!ÆW! QRWVDWLVILHG    5HMHFWHGGXHWR
*DS
)LJVHTXHQFHZLWKWLPHVWDPSZUWVXSSRUW&671
6HTXHQFHV
6HTXHQFHV
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SXUFKDVH RQO\ RQFH 7KH\ ZRQ¶W PRYH IRU VHFRQG WLPH SXUFKDVH %XVLQHVV DQDO\VW FDQ ZRUN RQ WKLV UHVXOW DQG
IRUPXODWH DSSURSULDWH VWUDWHJLHV WKDW ZLOO DWWUDFW SHRSOH IRU IXUWKHU SXUFKDVH ,W FDQ EH SRVVLEOH WKURXJK
DGYHUWLVHPHQWGLVFRXQWFKDQJHRIEUDQGRUSURGXFWHWF2QO\DQGLQ&671DQG&671
UHVSHFWLYHO\DUHPRYLQJIRUWKLUGWLPHSXUFKDVH2QEDVLVRIWKLVUHVXOWGHFLVLRQPDNHUFDQXQGHUVWDQGWKHSRWHQWLDO
RI SURGXFWZKLFK FDQSXOO RWKHU SURGXFW IRU SXUFKDVH$OVR OR\DO FXVWRPHU FDQ EH SUHGLFWHG EDVHGRQ ORQJ WHUP
DVVRFLDWLRQ

(YDOXDWLRQDQG&RQFOXVLRQ
7KH QH[W LWHPV UHFRPPHQGDWLRQ LQ UHDOZRUOG DSSOLFDWLRQV LV QRW RQO\ GHSHQGHQW XSRQ IUHTXHQW LWHPV RU KLJK
SUREDELOLW\RIDVVRFLDWHGLWHPV0RVWRIWKHUHFRPPHQGHUV\VWHPZRUNVRQVXSSRUWDQGFRQILGHQFHRISDVWSXUFKDVH
EHKDYLRXU RI FXVWRPHU %XW WKHUH DUH FHUWDLQ SURGXFWV ZKLFK SHRSOH SUHIHU EDVHG RQ WLPH GXUDWLRQ 3DSHU KDV
FRQVLGHUHG WKLV UHDOLVWLF LVVXH 3URSRVHG IUDPHZRUN LV QRW RQO\ DEOH WR UHFRPPHQG VXFK LWHPV ZKLFK RFFXU
IUHTXHQWO\ RU KDYH KLJK SUREDELOLW\ RI DVVRFLDWLRQ%XW LQFRUSRUDWLRQ RIGap/Duration FRQVWUDLQW LQ FRQYHQWLRQDO
VHTXHQWLDO SDWWHUQ PLQLQJ PHWKRG 3UHIL[6SDQ OHDGV WR PRUH DFFXUDWH VROXWLRQ ,W UHFRPPHQGV LWHPV IRU QH[W
SXUFKDVHGHSHQGLQJXSRQORQJWHUPRUVKRUWWHUPWLPHGXUDWLRQ,QFRUSRUDWLRQRI/HQJWKFRQVWUDLQWLQFRQYHQWLRQDO
3UHIL[6SDQ IRFXVHV RQ QXPEHU RI UHFXUUHQFH RI SXUFKDVH ([SHULPHQWDO VWXGLHV RQ VL[ ,%0 JHQHUDWHG V\QWKHWLF
GDWDVHWVDUWLFXODWH WKDWDOPRVWKDOIRI WKHSXUFKDVHKDSSHQVRQO\RQFH2QO\RQHWHQWKRISXUFKDVHKDSSHQHGIRUD
WKLUG WLPHZKLFK LV UHODWLYHO\YHU\ ORZ7R LQFUHDVH WKH UDWLRRISXUFKDVH LW LVHVVHQWLDO WRXQGHUVWDQGFXVWRPHUV¶
EHKDYLRXU DQG WKHLU QHHG 3DSHU SURSRVHG WKUHH VWHSV WHFKQLTXHV IRU UHFRPPHQGDWLRQ RI QH[W LWHP IRU SXUFKDVH
ZKLFKZRUNVRQSULRUSXUFKDVHEHKDYLRXURIFXVWRPHU,QFRUSRUDWLRQRI*DSFRQVWUDLQWLQ3UHIL[6SDQOHDGVWRPRUH
DFFXUDWH VROXWLRQ ZKLFK IRFXVHV RQ VKRUW WHUP DQG ORQJ WHUP UHFRPPHQGDWLRQ IRU QH[W LWHPV RI SXUFKDVH DV
FRPSDUHG WR FRQYHQWLRQDO KLJK VXSSRUW DQG KLJK FRQILGHQFH SDWWHUQV 7KH SURSRVHG IUDPHZRUN FDQ EH UHDGLO\
DSSOLHG IRU QH[WLWHPV UHFRPPHQGDWLRQ LQGRPDLQV VXFK DV UHWDLOPDUNHWLQJ ILQDQFLDOPLQLQJ SURGXFW RU VHUYLFH
FRQVXPSWLRQUHPHGLDOWUHDWPHQWSUHGLFWLRQHWF$SDUWIURPVXSSRUWDQGFRQILGHQFHDQRWKHUREMHFWLYHPHDVXUHOLNH
liftZLWKKLJKHUHPSKDVLVRQFRUUHODWLRQRILWHPVRUSXUFKDVHVHTXHQFHVFDQEHLQFOXGHG5HFRPPHQGDWLRQRIQH[W
LWHPIRUSXUFKDVHEDVHGRQZHLJKWHGLWHPPLJKWSRWHQWLDOO\SUHVHQWUHVXOWVZLWKJUHDWHUUHOHYDQFH
5HIHUHQFHV
5HVQLFN39DULDQ+55HFRPPHQGHU6\VWHPV&RPPXQLFDWLRQRIWKH$&0S±
%XUNH5+\EULG5HFRPPHQGHU6\VWHPV6XUYH\DQG([SHULPHQWV8VHU0RGHOLQJDQG8VHU$GDSWHG,QWHUDFWLRQ±
60LGGOHWRQ16KDGEROWDQG''5RXUH2QWRORJLFDOXVHUSURILOLQJLQUHFRPPHQGHUV\VWHPV$&07UDQVDFWLRQ,QIRUPDWLRQDQG6\VWHP
SS
03D]]DQLDQG'%LOOVXV/HDUQLQJDQGUHYLVLQJXVHUSURILOHV7KHLGHQWLILFDWLRQRILQWHUHVWLQJZHEVLWHV
0DFKLQH/HDUQLQJSS
-%UHHVH'+HFNHUPDQDQG&.DGLH(PSLULFDODQDO\VLVRISUHGLFWLYHDOJRULWKPVIRUFROODERUDWLYHILOWHULQJ,QWK8$,&RQI
'*ROGEHUJ'1LFKROV%2NL DQG'7HUU\8VLQJFROODERUDWLYH ILOWHULQJ WRZHDYHDQ LQIRUPDWLRQ WDSHVWU\&RI$&0^

/*HWRRUDQG06DKDPL8VLQJSUREDELOLVWLFUHODWLRQDOPRGHOVIRUFROODERUDWLYHILOWHULQJ,Q:(%.''
$GLW\D3DUDPHVZDUDQ*HRUJLD.RXWULND%HQMDPLQ%HUFRYLW]+HFWRU*DUFLD0ROLQD6,*02'¶-XQH±,QGLDQDSROLV,QGLDQD
)LJ3XUFKDVHVFHQDULRD&671E&671
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86$&RS\ULJKW$&0
3.D]LHQNR0LQLQJLQGLUHFWDVVRFLDWLRQUXOHVIRUZHEUHFRPPHQGDWLRQ,QW-$SSO0DWK&RPSXW6FL
^
-6DQGYLJ%0REDVKHUDQG5%XUNH5REXVWQHVVRIFROODERUDWLYHUHFRPPHQGDWLRQEDVHGRQDVVRFLDWLRQ
UXOHPLQLQJ,Q5HF6\V
6ULNDQW5DQG$JUDZDO5¶0LQLQJVHTXHQWLDOSDWWHUQV*HQHUDOL]DWLRQVDQGSHUIRUPDQFHLPSURYHPHQWV¶3URFHHGLQJVRIWKHWK,QWHUQDWLRQDO
&RQIHUHQFH([WHQGLQJ'DWDEDVH7HFKQRORJ\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